Cotransfection of genes encoding human tyrosinase and tyrosinase-related protein-1 prevents melanocyte death and enhances melanin pigmentation and gene expression of Lamp-1.
We constructed two genes specific to melanogenesis, human tyrosinase (HT) and tyrosinase-related protein-1 (TRP-1) genes, into two separate expression vectors so that the cloned genes were under the control of a human cytomegalovirus promoter and enhancer. Monkey kidney COS-7 cells and human amelanotic and melanotic melanoma cells were then cotransfected by both HT and TRP-1 or transfected individually with each gene. The transfectants were examined for mRNA expression by reverse transcription-mediated RNA-PCR amplification. HT or TRP-1 mRNA was strongly expressed in HT or TRP-1 transfectants and cotransfectants of the two genes. Both light and electron microscopic observations indicated that degeneration and premature death of melanocytes occurred in HT transfectants, but not in TRP-1 transfectants or in HT and TRP-1 cotransfectants. Cotransfected cells from five cell lines revealed numerous granular reaction products with an anti-TRP-1 antibody and lysosomal granules with electron-dense material. Our melanin assay confirmed the new production of melanin pigments in these cells, indicating that the lysosomal granules would contain melanin pigments. The gene expression studies of lysosomal protein (beta-galactosidase, CD63, Lamp-1, and Lamp-2) revealed a dramatically elevated gene expression of Lamp-1, which is associated with the membrane receptor of lysosomal granules, in HT- and TRP-1-cotransfected cells. Conversely, the treatment of melanoma cells with antisense oligodeoxynucleotides against Lamp-1 resulted in a decreased expression of TRP-1 protein by immunoprecipitation, supporting the observations of the HT and TRP-1 cotransfection study regarding the up-regulation of Lamp-1 expression. We conclude that HT, TRP-1, and Lamp-1 gene products may function together, being expressed as a multiprotein complex within the melanosomal compartment. Specifically, HT and TRP-1 may function together via Lamp-1 by stabilizing the enzyme-protein complex within the melanosome and prevent the premature death of melanocytes due to tyrosinase-mediated cytotoxicity.